Methods-Seven patients with a short bowel syndrome after total ileal and partial jejunal resection (residual jejunal segments between 60 and 100 cm) and six patients with limited distal ileal resection (resected segment between 30 and 70 cm) underwent ambulatory 24 hour jejunal manometry 15 (6-24) After resection of a part of the small bowel, the intestinal remnant undergoes complex adaptive changes in an attempt to restore homeostasis. [1] [2] [3] While research had largely been 19 The aim of this study was to characterise the effect of intestinal resection on human jejunal motility by 24 hour manometry. To elucidate the role of the length of resection, patients after both extensive and limited distal resection were investigated.
Methods
Patients and controls Two groups of patients were investigated 15 (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) In all recordings, phase II, III, and postprandial activity underwent quantitative automated analysis by a computer program designed for the rejection of artefacts and the recognition of phasic small bowel contractile events that has been developed and validated in our laboratory.22 Briefly, phasic pressure events exceeding an amplitude of 9-7 mm Hg, a duration of 2-8 s, and an area under the curve of 18.4 sxmm Hg without simultaneous events in other recording channels were considered by the algorithm as a real contraction. From the data files of recognised contractions, the mean values for contraction frequency (min-1) and contraction amplitude (mm Hg) were calculated.
Finally, as described in a previous case report,9 phase II and postprandial motility 
Results
Fasting motility MMC cycles -In all patients and all controls, fasting motility in the waking and sleeping state was characterised by recurrent MMC cycling. Table II summarises the characteristics. During wakefulness and during sleep, the patients with the short bowel syndrome showed significantly shorter MMC cycle length compared with both controls (p<0 005), and compared with patients with ileal resection (p<0.01). The shortening of MMC cycles in short bowel patients was mainly due to a shorter phase II (W/S), but also phase I (W/S) proved to be significantly shorter. In the patients with ileal resection, the duration and composition of MMC (W/S) cycles was not different from the control group. The normal variation of the MMC with the wake-sleep-cycle,29 that is a shorter cycle length with a predominance of phase I during sleep, and a predominance of phase II during wakefulness was present in both patient groups.
Phase IIfeatures - Table III summarises the parameters of phase II activity. Neither the contraction frequency nor the contraction amplitude showed differences between the two patient groups and healthy subjects. A significant (p<0 01) decrease in contraction frequency during sleep was seen in patients and controls.
Phase IIIfeatures - Table IV summarises the parameters characterising phase III activity. The contraction frequency, the contraction amplitude, and the aboral migration velocity of phase III did not differ between patients and controls. In all recordings, an aboral migration of phase III was seen. In patients and controls, phase III migration velocity slowed down during sleep (p<0 05).
Postprandial motility
The intake of the standardised evening meal induced a postprandial motor response of irregular contractile activity in all patients and controls. Table V shows the data on postprandial motility. The duration of postprandial motility was significantly shorter in patients with the short bowel syndrome compared with controls (p<0 005) and with patients with ileal resection (p<001). In patients with ileal resection, the duration of postprandial motility tended to be shorter than in controls (p=0.05 without correction). The contraction frequency and the contraction amplitude were not different between patients and controls. Recently, Quigley et a17 reported that in dogs that were studied for three months after 25, 50, and 75% distal resection of the small bowel, fasting and postprandial motility in the intestinal remnant is dominated by discoordinate clustered activity, a finding that contrasts with normal clustered activity in our patients. This animal study, however, seems to reflect the very early postoperative changes of motility, and with further adaptation six months after resection, the clustered activity in dogs has normalised.35 It must be emphasised that none of our patients was investigated earlier than six months after the operation.
With regard to postprandial motility, the effect of solid meal has, to our knowledge, not been studied by manometry in the short bowel syndrome. Remington et a18 used a liquid 400 ml meal of a defined formula diet after which the duration of postprandial motility was not different between patients and controls. After a solid meal of 50% more calories in our study, short bowel patients had a considerably shorter postprandial motor response, which seemed to be normal in terms of contraction frequency and contraction amplitude. It could be assumed that a more rapid gastric emptying accounts for this finding,36 however, gastric emptying of solids is normal in short bowel patients with a preserved colon37 as in our patient group. At present, the underlying mechanism why phase III reappears so early after the meal and cycles so frequently remains unknown. Our data suggest that the length of the small intestine after distal resection exerts a regulatory function on the duration of postprandial motility and on the frequency of MMC cycling.
Finally, could these changes in motility have functional consequences in the short bowel syndrome? Fasting motility returns early in the intestinal remnant. Absorption during any phase of fasting motility has been shown to be much less effective than during the digestive motor state. 38 Furthermore, transit through the small bowel is well known to be most rapid during phase III39 which, together with its secretory component,40 propels all luminal contents aborally ahead of the activity front.41
Therefore, it cannot be excluded that the early postprandial return and the frequent recurrence of phase III lead to an increased loss of calories into the colon and thus contribute to malabsorption and diarrhoea in the short bowel syndrome. Whether therapeutic agents that prolong digestive motility and reduce the frequency of MMC cycling, as we have shown for the antimuscarinic compound trospium chloride20 in healthy subjects, can exert a beneficial effect in patients with a short bowel remains to be elucidated. bowel motility. 
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